Differential responses of S100A2 to oxidative stress and increased intracellular calcium in normal, immortalized, and malignant human keratinocytes.
S100A2 is a calmodulin-like, p53-inducible, homodimeric protein that is readily oxidized in keratinocytes subjected to oxidative stress. Here we compare the redox status and subcellular distribution of S100A2 in normal human keratinocytes, immortalized keratinocytes (HaCaT), and malignant keratinocytes (A431) as a function of oxidative stress and intracellular Ca2+ levels. Normal human keratinocytes displayed strong nuclear and moderate cytoplasmic S100A2 immunoreactivity. HaCaT and A431 cells, which lack normal p53, expressed S100A2 in similar patterns but in 4- to 8-fold lower amounts. H2O2 treatment of normal human keratinocytes caused a reduction of nuclear S100A2 staining accompanied by an increase in cytoplasmic S100A2 staining, with a delayed time course (0.5-1 h) relative to S100A2 oxidative crosslinking (15 min). This phenomenon, consistent with translocation of S100A2 from the nucleus to the cytoplasm, could also be induced in normal human keratinocytes by increasing intracellular Ca2+ levels with the ionophore A23187. Sulfhydryl reducing agents blocked these changes, whether induced by H2O2 or increased intracellular Ca2+ levels. A temporal correlation was identified between S100A2 translocation at 1 h and loss of cell viability at 24 h after H2O2 treatment. A431 and HaCaT cells were strongly resistant to H2O2-induced S100A2 crosslinking, S100A2 translocation, and cell death. Increased intracellular Ca2+ levels caused prominent translocation of S100A2 in normal human keratinocytes and HaCaT, but not in A431 cells. These results identify S100A2 oxidation and translocation as markers for early cellular responses to oxidative stress, which are markedly attenuated in immortalized and malignant keratinocytes.